Effect of 1,25-dihydroxyvitamin D3 on the female reproductive system in rats.
Parenteral application of the active metabolite of vitamin D3, 1,25-dihydroxyvitamin D3, has been anticipated to have remarkable efficacy in secondary hyperparathyroidism. However, in a reproduction seg. I study in rats, poor reproductive performance was reflected in a decrease in the number of matings, implantations and live births. These changes were though reversible after treatment with the compound was discontinued. In order to clarify the mechanism of these reversible toxicities, the following were examined in female rats treated with the D3 metabolite: 1. effect on the estrous cycle (no treatment for 2 weeks, treatment for 3 weeks and recovery for 2 weeks), and 2. effect on the maintenance of pregnancy (treatment for 2 weeks before mating and during the gestation period). In both groups, the levels of calcium, calcitonin, PTH and progesterone in serum were measured, and histopathological examination of the thyroid, parathyroid, ovary and uterus was carried out. The following results were observed: 1) disturbance of the estrous cycle, 2) hypofunctional changes in the corpus luteum in the ovary, and the epithelium, endometrium and uterine gland in the uterus with a decrease in the serum progesterone level and 3) hypercalcemia with a decrease in calcitonin or PTH levels in serum with morphological changes including atrophy and cyst-formation in the parathyroid. However, the above changes were reversible, and recovery was observed after administration of the compound was discontinued. These results indicate that the hypercalcemia caused by 1,25-dihydroxyvitamin D3 disrupts endocrinological homeostasis which in turn temporarily disrupts the female reproductive system. Furthermore, it was suggested that 1,25-dihydroxyvitamin D3 itself directly influences on endocrinological organs (hypothalamus, pituitary, parathyroid and thyroid) and reproductive organs (ovary and uterus).